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(54) PRODUCTION OF YTTRIUM- ALUMINUM-GARNET SINTERED COMPACT AND ITS 
STARTING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a powder, granules, a slurry or a 
molding for a sintered compact capable of giving a high density YAG 
sintered compact without using a-aluminum oxide as a starting material 
or carrying out a calcining step. 

solution : Yttrium oxide or its precursor and aluminum oxide other than 
a-aluminum oxide or its precursor are mixed in an yttrium to aluminum 
atomic ratio of 3:4.7 to 3:5.2 under the condition of 3-50 G impulse. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer, so the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the powder for yttrium aluminum 
garnet sintered compacts characterized by mixing the aluminum oxide 
except the aluminum oxide of yttrium oxide or its precursor, and alpha 
mold, or its precursor under the conditions of impact resistance 
values 3G-50G so that it may be set to 3 / 4.7 - 3/5.2 by the atomic 
ratio of an yttrium and aluminum. 

[Claim 2] The manufacture approach of the granulation for yttrium 
aluminum garnet sintered compacts characterized by corning the powder 
obtained By the approach according to claim 1. 

[Claim 3] The manufacture approach of the slurry for yttrium aluminum 

garnet sintered compacts characterized by mixing the powder obtained 
y the approach according to claim 1, and a dispersion medium. 
[Claim 4] The manufacture approach of the Plastic solid for yttrium 
aluminum garnet sintered compacts characterized by fabricating the 
powder obtained by the approach according to claim 1. 
[Claim 5] The manufacture approach of the yttrium aluminum garnet 
sintered compact characterized by sintering at 1500 degrees C - 1850 
degrees c after fabricating the powder obtained by the approach 
according to claim 1. 
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DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the invention] This invention relates to the manufacture 
approach of the powder used for the manufacture approach of an yttrium 
aluminum garnet sintered compact, and it, granulation, a slurry, or a 
Plastic solid. It is related with the approach of manufacturing the 
approach of manufacturing, the granulation using the powder, a slurry, 
or a Plastic solid further, without passing the method of 
manufacturing a precise yttrium aluminum garnet sintered compact in a 
detail, therefore the powder to be used through a temporary-quenching 
process. 
[0002] 

[Description of the Prior Art] Conventionally, development has been 
furthered for the purpose of the ceramics with which the high density 
sintered compact of the yttrium aluminum garnet ("YAG" is called 
hereafter.) shown with empirical formula Y3aluminum 5012 has the 
trans! ucency of an alternative of the Nd dope YAG single crystal for 
laser, the tube for halogen lamps, etc. since the crystal form is a 
cubic and grain boundary dispersion cannot take place easily. 
Moreover, in recent years, the application as a corrosion-resistant 
member to the plasma of the halogen system corrosive gas ambient 
atmosphere in semiconductor fabrication machines and equipment is 
spreading (for example, JP, 10-236871, A) . For this application, 
although especially translucency is not required, the high-density YAG 
sintered compact is called for cheaply. 

[0003] various kinds of approaches are proposed as the manufacture 
approach of the powder for sintered compacts that a high-density YAG 
sintered compact applicable to a corrosion-resistant member 
application can be offered. 

[0004] For example, the approach of carrying out temporary quenching 
of this mixture at about 1500 degrees c, after mixing an aluminum 
oxide with yttrium oxide, After carrying out spray drying of the mixed 
water solution of yttrium sulfate and an aluminum sulfate, the 
approach (G.de.with others --) of carrying out temporary quenching of 
this dry matter at about 1300 degrees c Mat. Res. Bull .Vol .19 and p. 1669 
(1984), The water solution containing an yttrium and aluminum Under 
sulfate ion existence, How to carry out temporary quenching of this 
dry matter, after neutralizing, washing the obtained precipitate and 
drying with a urea (the patent No. 2796632 official report), After 
mixing the solution and aluminum-hydroxide powder of an yttrium 
compound like a yttrium chloride, neutralizing this mixture and making 
precipitate generate, temporary quenching of the obtained precipitate 
is carried out, and there is the approach (JP, 8-183613, A) of grinding 
this temporary-quenching article. 

[0005] However, by these approaches, there is a process which carries 
out temporary quenching of the aluminum-yttrium content matter, and, 
for that purpose, temporary-quenching equipment is needed with an 
elevated temperature 1000 degrees c or more. Moreover, there was an 
inclination for the energy expenditure for the powder manufacture for 
sintered compacts to increase. 

[0006] On the other hand, the method of obtaining the powder for YAG 
sintered compacts is proposed, without performing temporary quenching. 
For example, there is the approach (JP, 3-218963 , A) of carrying out wet 
blending of the yttrium oxide powder of true-density 5.03 g/cm3 and 



the aluminum oxide dust of 99 % of the weight or more of purity and 
true-density 3.99 g/cm3. 

[0007] The aluminum oxide of this true-density 3.99 g/cm3 is an 
aluminum oxide of alpha mold, and it is usually obtained by 
calcinating an aluminum hydroxide at an elevated temperature 1200 
degrees c or more, in order to use for an approach given in this 
official report the aluminum oxide of alpha mold calcinated at such an 
elevated temperature as a manufacture raw material of the powder for 
sintered compacts, it had the problem to which the preparation cost of 
a raw material becomes high. Moreover, since wet blending with the 
yttrium oxide using the aluminum oxide of such an alpha mold took long 
duration, productivity was not enough. 
[0008] 

[problem(s) to be Solved by the Invention] The technical problem of 
this invention is to offer without a temporary-quenching process the 
manufacture approach of the powder for sintered compacts that the YAG 
sintered compact of high density can be given, and offer the 
manufacture approach of the granulation for considering as a YAG 
sintered compact using it, a slurry, or a Plastic solid further, 
without using the aluminum oxide of alpha mold as a raw material. 
Moreover, other technical problems of this invention are to offer the 
approach of manufacturing the YAG sintered compact of high density, 
using these raw materials. 

[0009] this invention person etc. came to complete this invention, as 
a result of considering wholeheartedly the manufacture approach of the 
powder suitable for a yag sintered compact application. 
[0010] 

[Means for Solving the Problem] That is, the manufacture approach of 
the powder for YAG sintered compacts characterized by mixing the 
aluminum oxide except the aluminum oxide of the 1st yttrium oxide or 
its precursor, and alpha mold of this invention or its precursor under 
the conditions of impact resistance values 3G-50G so that it may be 
set to 3 / 4.7 - 3/5.2 by the atomic ratio of an yttrium and aluminum 
is offered. 

[0011] The 2nd of this invention offers the manufacture approach of 
the granulation for YAG sintered compacts characterized by corning the 
powder obtained by the 1st approach of the above. 

[0012] The 3rd of this invention offers the manufacture approach of 
the slurry for YAG sintered compacts characterized by mixing the 
powder obtained by the 1st approach of the above, and a dispersion 
medium. 

[0013] The 4th of this invention offers the manufacture approach of 
the Plastic solid for YAG sintered compacts characterized by 
fabricating the powder obtained by the 1st approach of the above. 
[0014] The 5th of this invention offers the manufacture approach of 
the YAG sintered compact characterized by sintering at 1500 degrees c 
- 1850 degrees c, after fabricating the powder obtained by the 1st 
approach of the above. According to this approach, high density (the 
ratio of the sintered density to 3 is expressed the theoretical 
density of 4.55g/cm of a YAG sintered compact.), for example, relative 
density, can manufacture 98% or more of YAG sintered compact. 
[0015] 

[Embodiment of the invention] Hereafter, this invention is explained 
to a detail, in this invention, yttrium oxide or its precursor, an 
aluminum oxide, or its precursor is used as a raw material of YAG. the 
compound which serves as a yttrium oxide precursor here with yttrium 
oxide when it calcinates among air at 1500-degree-C or more 
temperature of 1850 degrees C or less -- it is for example, a 
nit riding yttrium, an acid nit riding yttrium, a hydroxy! ati on yttrium, 
a carbonization yttrium, a yttrium chloride, an oxysalt-ized yttrium, 
a fluoridation yttrium, and bromination -- an yttrium, a sulfuration 
yttrium, an oxalic acid yttrium, a carbonic acid yttrium, yttrium 
acetate, a stearin acid yttrium, a lactic-acid yttrium, a lauric-acid 
yttrium, etc. are included. The number of yttrium oxide or its 
precursors may be one, and two or more sorts may be mixed and they may 



be used. Moreover, as for the yttrium oxide used here or its 
precursor, what has high purity is desirable, for example, what has 99 
% of the weight or more and 99.9 more% of the weight or more of purity 
is desirable. In addition, it can ask for the punty of a yttrium 
oxide precursor by measuring 20Y3 content of the yttrium oxide which 
calcinates the precursor at the inside of air, and 1500-degree-c or 
more temperature of 1850 degrees C or less, and is obtained. 
[0016] Such yttrium oxide or its precursor is mixed with an aluminum 
oxide or its precursor, when using an aluminum oxide, they are things 
other than alpha mold, for example, are called intermediate alumina or 
a transition alumina, and the aluminum oxide which has the crystal 
structure of gamma, delta, theta, rho, chi , kappa mold, etc. is 
mentioned. Moreover, among air, an aluminum-oxide precursor is a 
compound used as an aluminum oxide, when it calcinates at 1500-degree- 
C or rrupre temperature of 1850 degrees C or less, for example, 
alumimium nitride, acid alumimium nitride, an aluminum hydroxide, 
aluminium carbide, an aluminum chloride, oxysalt-ized aluminum, 
aluminum fluoride, the aluminium bromide, oxalic acid aluminum, an 
aluminum sulfate, aluminium acetate, aluminum stearate, ammonium alum, 
lactic-acid aluminum, lauric-acid aluminum, etc. are included. The 
number of an aluminum oxide or its precursors may be one, and two or 
more sorts may be mixed and they may be used. Especially, it is 
obtained with the hydrolyzing method or a Bayer process of an alkoxide 
etc., and is obtained by the aluminum hydroxide and division which 
have the crystal structure of pseudo-boehmi te, boehmite, gibbsite, and 
bayente, and hydrolysis of an alkoxide, and application of the 
aluminum hydroxide whose crystal structure is pseudo-boehmi te is 
recommended. According to the approach of hydrolyzing an alkoxide, the 
aluminum hydroxide of a high grade can be obtained. As for an aluminum 
oxide or its precursor, what has high purity is desirable, for 
example, what has 99 % of the weight or more and 99.9 more% of the 
weight or more of purity is desirable, in addition, it can ask for the 
punty of an aluminum-oxide precursor by measuring 20aluminum3 content 
of the aluminum oxide which calcinates the precursor at the inside of 
air, and 1500-degree-c or more temperature of 1850 degrees C or less, 
and is obtained. 

[0017] As for mixing with yttrium oxide or its precursor, an aluminum 
oxide, or its precursor, it is desirable for it to be carried out in 
the range in which the atomic ratio of an yttrium and aluminum becomes 
3 / 4.7 - 3/5.2, and to carry out further in the range in which this 
atomic ratio becomes 3 / 4.8 - 3/5.07. if the atomic ratio of aluminum 
to an yttrium is small and the rate of the aluminum in mixture 
decreases, manufacture of the powder which can obtain the sintered 
compact which consists of a YAG single phase becomes difficult, and an 
yttrium-aluminum-perovskite phase comes to be intermingled in a 
sintered compact. On the other hand, the atomic ratio of aluminum to 
an yttrium is large, also when the rate of the aluminum in mixture 
increases, manufacture of the powder which can obtain the sintered 
compact which consists of a YAG single phase becomes difficult, and 
the alumina phase of alpha mold comes to be intermingled in a sintered 
compact. If a mixed rate with yttrium oxide or its precursor, an 
aluminum oxide, or its precursor separates from the range shown in the 
top, even if it mixes on the conditions from which the impact 
resistance value they-mentioned later is set to 3G-50G even if, 
manufacture of the powder which can obtain a YAG sintered compact with 
high sintered density will become difficult. Moreover, as for the YAG 
sintered compact obtained from the powder for sintered compacts 
prepared at a rate of separating from this range, corrosion resistance 
may f al 1 . 

[0018] in this invention, yttrium oxide or its precursor, an aluminum 
oxide, or its precursor is mixed again on condition that impact 
resistance values 3G-50G. Here, an impact resistance value means the 
acceleration which joins the mixture of yttrium oxide or its precursor 
and an aluminum oxide, or its precursor, it expresses with the 
multiple of the standard acceleration (9.8ms-2) of free fall, and G is 



used as a unit. The powder for yag sintered compacts which can attain 
98% or more of relative density as the impact resistance value at the 
time of mixing is less than [ 3G ] cannot be obtained, when an impact 
resistance value exceeds 50G, the corrosion resistance of about [ that 
the powder for YAG sintered compacts which can attain 98% or more of 
relative density is not obtained ], and a YAG sintered compact may 
fall. The contamination from grinding media and the mill member at the 
time of mixing is imagined to have influenced that fabricate the 
powder, and sintered density with the sufficient YAG sintered compact 
which calcinates further and is obtained is not shown, and required 
corrosion resistance is not shown when the impact resistance value at 
the time of mixing exceeds 50G. in addition, an impact resistance 
value can be adjusted by changing the rotational frequency of the 
motor of equipments, such as a vibration mill used for mixing of 
yttrium oxide, the precursor and an aluminum oxide, or its precursor, 
and the amplitude of a mill. 

[0019] Mixing of yttrium oxide, the precursor and an aluminum oxide, 
or its precursor can be performed using the equipment of marketing 
like a vibration mill, a planetary mill, and a centrifugal mill by the 
approach of stirring mechanically yttrium oxide or its precursor, an 
aluminum oxide, or its precursor. Mixing may be performed by any wet [ 
by dry type or water ], 5 minutes or more, mixing time is 10 minutes 
or more, and less than 12 hours and less than 6 more hours are usually 
preferably suitable for it. 

[0020] Sio2, Zr02, Hfo2, Mgo which are known for mixing as sintering 
acid of YAG, cao, SrO, cdo, R203 (R expresses rare earth elements.) Bi 
2o3, FeO and Fe 203 , Cr2o3, NiO and Sc 2o3 , In203, Nb203 , Ta205, ZnO, 
when an oxide like MnO, CoO, Tio2, and Geo2 may be added and it 
calcinates in 1500-degree-C or more air 1850 degrees c or less, the 
precursor matter used as said oxide may be added, these oxides and 
precursor matter -- one sort -- or two or more sorts can be used, 
combining. The addition of sintering acid is an amount which usually 
becomes 1 or less % of the weight by oxide conversion to the YAG 
sintered compact obtained, when the oxide used as sintering acid and 
its precursor matter are contained in the yttrium oxide which is a raw 
material, its precursor, an aluminum oxide, or its precursor, it is 
desirable to carry out by adjusting suitably so that the total 
quantity of such sintering acid contained beforehand and the sintering 
acid added at the time of mixing may become 1 or less % of the weight 
by oxide conversion to the YAG sintered compact obtained. 
[0021] in this way, by corning the powder obtained, the suitable 
granulation for manufacture of a YAG sintered compact can be 
manufactured. According to this approach, there is no generating of 
dust, and also when it excels in handling nature and manufactures a 
large-sized YAG sintered compact member, the granulation for sintered 
compacts which can be easily considered as a homogeneous and precise 
sintered compact is obtained. 

[0022] A granulation can perform the slurry obtained in in the 
approach and the powder for YAG sintered compacts which supply for 
example, the powder for YAG sintered compacts to a dry type 
granulating machine like tumbling disk granulator, and perform it 
after distributing a distributed function like an ultrasonic 
disperser, a ball mill, and a medium agitation mill in a dispersion 
medium with the equipment which has by the approach of spraying with a 
spray granulating machine. It is desirable to be usually able to 
perform distribution of the latter approach as a dispersion medium 
using water, and to carry out by adding the organic binder or 
lubricant like a dispersant like a polycarboxylic acid salt and 
polyvinyl alcohol to a dispersion medium. By using an organic binder 
and lubricant, the mechanical strength of the Plastic solid which 
fabricates granulation and is acquired can be raised. 

[0023] Moreover, the suitable slurry for manufacture of a yag sintered 
compact can be manufactured by mixing a dispersion medium for the 
powder manufactured by the approach described previously, if the 
slurry obtained by this approach is applied to the shaping approach 



like the slip cast, the Plastic solid of a complicated configuration 
can be acquired easily. Furthermore, if the Plastic solid is made to 
sinter, it is a complicated configuration and a yag sintered compact 
with high sintered density can be obtained easily. 
[0024] Mixing with the powder for YAG sintered compacts and a 
dispersion medium can be performed using the equipment of marketing 
like for example, an ultrasonic disperser, a ball mill, and a medium 
agitation mill, it is desirable to carry out by adding an organic 
binder and lubricant to a dispersion medium in mixing. By using an 
organic binder and lubricant, the reinforcement of the Plastic solid 
which fabricates a slurry by the slip cast and is acquired can be 
raised. Moreover, after manufacture of a slurry corning the powder for 
YAG sintered compacts and using it as granulation, it can also be 
performed by the approach of mixing the granulation obtained and a 
dispersion medium. 

[0025] Furthermore, the suitable Plastic solid for manufacture of a 
YAG sintered compact can be manufactured by fabricating the powder, 
the granulation, or the slurry manufactured by the approach described 
previously. Shaping can be performed by various approaches like for 
example, a metal mold 1 shaft press, a hydrostatic-pressure press, the 
slip cast, extrusion molding, and injection molding, and it is more 
than 0.1 T/cm2 (lOMPa) , and considering the miniaturization of shaping 
equipment, below 2 T/cm2 (200MPa) is usually suitable for the moulding 
pressure at the time of a press. 

[0026] in this invention, the YAG sintered compact which is the last 
specified substance is manufactured by sintering the powder for YAG 
sintered compacts mentioned above, granulation, or the mold goods from 
a slurry at 1500 degrees c - 1850 degrees c again. Manufacture of a 
sintered compact can be performed by the approach of usually holding 
the Plastic solid which was able to obtain the powder for YAG sintered 
compacts a metal mold 1 shaft press, a hydrostatic-pressure press, the 
slip cast, extrusion molding, or after carrying out injection molding 
at predetermined temperature using an electric furnace or a gas 
furnace. It becomes difficult to obtain the YAG sintered compact which 
has 98% or more of sintered density as relative density as sintering 
temperature is less than 1500 degrees C. On the other hand, if 
sintering temperature exceeds 1850 degrees c, it will become difficult 
to obtain the YAG sintered compact which a YAG sintered compact 
liftinq-comes to be easy of abnormality grain growth, and has 98% or 
more of sintered density as relative density. As for sintering, it is 
desirable among an air ambient atmosphere to carry out on the 
conditions from which the holding time turns into less than 12 hours 
30 minutes or more. In addition, it is also possible to perform 
shaping of the powder for YAG sintered compacts and sintering of a 
Plastic solid with the same equipment, and there are for example, 
hotpress equipment and hot isostatic press (referred to as HIP) 
equipment as equipment which can be used in this case. 
[0027] 

[Effect of the invention] The powder for YAG sintered compacts which 
was explained in full detail above and which can attain 98% without a 
temporary-quenching process as relative density of a YAG sintered 
compact, without using the aluminum oxide of alpha mold as a raw 
material like according to the manufacture approach of the powder for 
YAG sintered compacts of this invention can be obtained easily. 
According to the manufacture approach of the granulation for yag 
sintered compacts of this invention, there is no generating of dust, 
and also when it excels in handling nature and manufactures a large- 
sized YAG sintered compact member, the granulation suitable for the 
sintered compact application which can be easily considered as a 
homogeneous and precise sintered compact can be obtained. According to 
the manufacture approach of the slurry for yag sintered compacts of 
this invention, the slurry suitable for slip shaping which can obtain 
the Plastic solid of a complicated configuration and a sintered 
compact easily can be obtained. According to the manufacture approach 
of the Plastic solid for YAG sintered compacts of this invention, the 



Plastic solid which can attain 98% as relative density of a yag 
sintered compact can be acquired. 

[0028] Moreover, according to the manufacture approach of the sintered 
compact of this invention, the YAG sintered compact which has the 
sintered density of 98% or more of relative density can be obtained 
easily. 
[0029] 

[Example] Hereafter, although an example explains this invention to a 
detail further, an example does not show one embodiment of this 
invention and, thereby, this invention is not restrained. 
As example 1 raw material, 99.9 % of the weight of purity, 21g of 
yttrium oxide which is the mean particle diameter of 4.7 micrometers 
and 99.99 % of the weight of purity obtained by the alkoxide 
hydrolyzing method, and 21g of aluminum hydroxides whose crystal 
structure is a pseudo-boehmi te mold were taught to the vibration mill 
of content volume 3L, it blended dryly by impact resistance value 6G 
for 84 minutes, and the powder for YAG sintered compacts was obtained. 
The presentation of the aluminum hydroxide at this time and the 
mixture of yttrium oxide was 3/4.7 in the atomic ratio of an yttrium 
and aluminum. The powder for YAG sintered compacts obtained in the top 
was sintered in the 1680-degree C air ambient atmosphere for 5 hours, 
after fabricating subsequently with the hydrostatic-pressure press of 
moulding pressure 1.5 T/cm2 (150MPa) , the metal mold 1 shaft press of 
moulding pressure 0.3 T/cm2 (30MPa) , and, and the YAG sintered compact 
was obtained, sintered density was 4.45 g/cm3 and this YAG sintered 
compact was 98% of relative density. 

[0030] As example 2 raw material, 1.3kg of aluminum hydroxides 99.9 % 
of the weight of purity, 99.99 % of the weight of purity by 1.3kg of 
yttrium oxide which is the mean particle diameter of 5.1 micrometers, 
and the alkoxide hydrolyzing method, and whose crystal structure are 
pseudo-boehmi te molds was taught to the vibration mill of content 
volume 50L, it blended dryly by impact resistance value 6G for 3 
hours, and the powder for YAG sintered compacts was obtained. The 
presentation of the yttrium oxide at this time and the mixture of an 
aluminum hydroxide was 3/5.15 in the atomic ratio of an yttrium and 
aluminum. After having put 7.7g of polycarboxyl i c acid salts into the 
wet medium agitation mill, having stirred them as 0.5kg of powder for 
YAG sintered compacts obtained in the top, 5.5kg of water, and a 
dispersant, distributing the powder for YAG sintered compacts and 
slurring, polyvinyl alcohol was added 3% of the weight to the powder 
for YAG sintered compacts as an organic binder, the obtained slurry 
was sprayed with the spray granulating machine, and the granulation 
for YAG sintered compacts was obtained. The obtained granulation for 
yag sintered compacts was sintered in the 1680-degree C air ambient 
atmosphere for 5 hours, after fabricating with the hydrostatic- 
pressure press of 2 (150MPa) the moulding pressure of 1.5T/cm 
subsequently, the metal mold 1 shaft press of moulding pressure 0.3 
T/cm2 (30MPa), and, and the YAG sintered compact was obtained. 
Sintered density was 4.51 g/cm3 and this YAG sintered compact was 99% 
of relative density. 

[0031] As example of comparison 1 raw material, 24g of aluminum oxides 
99.9 % of the weight of purity, 32g of yttrium oxide which is the mean 
particle diameter of 4.7 micrometers and 99.99 % of the weight of 
purity, and whose crystal structure are alpha molds was taught to the 
vibration mill of content volume 3l_, it blended dryly by impact 
resistance value 6G for 84 minutes, and the powder for YAG sintered 
compacts was obtained. The presentation in the yttrium oxide at this 
time and the mixture of an aluminum oxide was 3/5 in the atomic ratio 
of an yttrium and aluminum. The powder for YAG sintered compacts 
obtained in the top was sintered in the 1680-degree c air ambient 
atmosphere for 5 hours, after fabricating subsequently with the 
hydrostatic-pressure press of moulding pressure 1.5 T/cm2 (150MPa) , 
the metal mold 1 shaft press of moulding pressure 0.3 T/cm2 (30MPa) , 
and, and the YAG sintered compact was obtained. Sintered density was 
4.28 g/cm3 and this YAG sintered compact was 94% of relative density. 



[0032] After it put 1kg of aluminum oxides and 1.3kg of water which is 
alpha mold into the wet medium agitation mill, and 1.3kg of yttrium 
oxide which is the purity of 99.9 % of the weight and the mean 
particle diameter of 4.7 micrometers, 99.99 % of the weight of purity, 
and the crystal structure made it distribute and slurred as example of 
comparison 2 raw material, polyvinyl alcohol was added 3% of the 
weight to the sum total of an aluminum oxide and yttrium oxide as an 
organic binder, the obtained slurry was sprayed with the spray 
granulating machine, and the granulation for YAG sintered compacts be 
obtained. The presentation in the yttrium oxide at this time and the 
mixture of an aluminum oxide was 3/5 in the atomic ratio of an yttrium 
and aluminum. The obtained granulation for YAG sintered compacts was 
sintered in the 1680-degree C air ambient atmosphere for 5 hours, 
after fabricating with the hydrostatic-pressure press of 2 (150MPa) 
the moulding pressure of 1.5T/cm subsequently, the metal mold 1 shaft 
press of moulding pressure 0.3 T/cm2 (30MPa) , and, and the YAG 
sintered compact was obtained. Sintered density was 3.40 g/cm3 and 
this YAG sintered compact was 75% of relative density. 
[0033] As example of comparison 3 raw material, 99.9 % of the weight 
of purity, 21g of yttrium oxide which is the mean particle diameter of 
4.7 micrometers and 99.99 % of the weight of purity obtained by the 
alkoxide hydrolyzing method, and 21g or aluminum hydroxides whose 
crystal structure is a boehmite mold were taught to the tumbling mill 
of content volume 3L, it blended dryly by impact resistance value 1G 
for 24 hours, and the powder for YAG sintered compacts was obtained. 
The presentation in the yttrium oxide at this time and the mixture of 
an aluminum oxide was 3/4.7 in the atomic ratio of an yttrium and 
aluminum. The powder for YAG sintered compacts obtained in the top was 
sintered in the 1680-degree C air ambient atmosphere for 5 hours, 
after fabricating subsequently with the hydrostatic-pressure press of 
moulding pressure 1.5 T/cm2 (150MPa) , the metal mold 1 shaft press of 
moulding pressure 0.3 T/cm2 (30MPa) , and, and the YAG sintered compact 
was obtained. Sintered density was 4.13 g/cm3 and this YAG sintered 
compact was 91% of relative density. 



[Translation done.] 
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[ff 3?H1] Wit* y h 'J vuxtcinrommwt a 

(DffMtet*. -fy Y-WL>£7i\,= -'5L.V>WL : 3-&X* 
3/4. 7~3/5. 2<b&5<fc5lC, ffig§3G~S 
0 GC^ftTT, m£r?Z>Z.t*&mt-TZ>-< y h U ■? 

[M$H3] M^S 1 fBK4>£%(>: «fc y if S 

[»a?JS4] m*is i iBero^jiic «t y m <=> tiztam 
■tffl&t z> z. t r % ■< y y- y ? a - u h - o 

m*ms] m&m i isero^&icj: y ite^isa* 

ZmBLtclk. 1 5 0 0 °C~ 1 8 5 0 'CT-fflfc?* Z. £ 
&&m.£-fZ'(y HJ*A-7'rt/S-*.k-#-*-y h 

[0001] 

El^lfl*. Mtts X^y-^fctifiE^^lSji^l!: 

wr«t.oTS«. Bttuui, mmts-fy [-'j-yix-y 
ism. ■t£eicit*<Dmiti*m^z>m*k. x^y-sfctt 

[0002] 

[fi£3fc<7)ftflij] ft*. <SJ$5£Y3A I sO^T^S-n^'T 
Gj £$fi?z„ ) ofttfjtMtSWd:. ^^■ft.jfctfs^ 

A?sy< a#«SL^ecytc<^ci:3b^6s u— tf- 

- 2 3 6 8 7 1 #ii$8) . COEjgT-li, igftHttltlC 

[0003] Bft14^«ffljaiCjSfflT*««SBS^YAG^ 

[0004] ey*.«r, «{b-fy hyr>i*i:^b7';U5r:'j7A 
£g£Lfc&* C0*X£*«tt 1 5 0 0'CT«t5* 



BSM'Ty hy , i'/x<t^7';U5-^/xtOS^*^ 
?££Xy'V-S£*gL7c^ 3 0 0"CT 

(G. de. With flk Mat. Res. Bull. Vol. 
19. p. 1669 (1984)) , y hV VUtTlVS.-'ttlxt 

(&SMS2 7 9 6 6 3 2^&SB) , Wb<V h 
y 3 a-fy MJ *^b^©;g;8i:*lHb7'/U 

«ffiffnr«3&ife (WHTS - 1 8 3 6 1 3 929) #3& 

[0005] Lfru cnew^tTt*. 1 ooo"ax±« 

[0006] <Sft*f55CtaLiCYAG«»g*«l» 
**»**S6t«B(Ei!r*lT^* 0 0 
3g/c m3<D»fb-< » h 'J A»* t«JB 9 9 «M% 
«±* I«S3. 9 9g/cm3flMMb7'/b5 = *i4& 
*£*»5tS&-r**36 (1#I1S¥3 - 2 1 8963t4i 
IS) 1$3bZ><, 

[0007] C®I®g3. 9 9 g/cm3©K<b7'/U5- 
a^aJSMbZiUSn^AODCtT^ys i§ 
tt» *Mfb7»JU5 = 2A*1 2 0 0t«±CiSi§tM 

SST«f£ L/c a StOHflST'Jl'S = 9 ASffll^Sfctt. 

J: a 4 aSi©»b7»/U 5 -OL.^m^rdmt* y h y 

[0008] 

<bLTaSW^(b7 7 ;l/5-^A5-ffl^^Ci:a<, 
ffijSlgS LIC. JgffiJS© Y A Gffi£tt«-£*.»3ttl£ 

YAGi^ftif5fci6(Dm X5U-*feW:ja»# 

[0009] YAGflBSttHaicBLfdlgft; 
[0010] 

-f-y hy^A < !:7';U5-'l7/xCDJlTJ±T3/4. 7 
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~3/5. 2 t1ZZ£olC ffiS£<l3G~5 OGCD&f* 
TT*. £*^<bT3Y A G&£teffit3;fc<D 

[001 1] *5gB£©Sg 2 it. ±!3Sg 1 <D3^5£IC J: U^Stl 

zm&zmi?* z. tttmwLtrz y a Gms»jem 
[ooi2] *^£Dm3«, ±iBmia>7j;£t;: < i;yf#6n 

[0013] *ag0)ft4li* ±iHmio^fCcty?f6n 

[0014] *^©^5i*, ±iami o^ic<fey?#5n 

**&5fc£j8JfcLfd& 1 5 0 0'C~1 8 5 0*CT«Bt 
SCttRimYA G«^f*<OSBt*^*ffi#t-r* 

(YAG*&jgtt:<D31IS®g4. 5 5g/cm3l:: 

»r««a*«*oib**ar. ) ««9 8%w±©yag 
«as**Hssr * c t im* 

[0015] 

ffl*C«K 1 5 0 0 "CJ.X± 1 8 5 0 °CJ-XTa)S«T^fi£ L 

it. mswyVy^u. tift-f'vhu^ -AmM 

y h y ^A. g^b-f y h 'JOlx. mt-< y h 'J * 

VOL.. fiSHb-f y hy*A. Wfc-f hU9^ KSK 
•y f- 'J 1 } A. IfflK » h U X^T 7 U >IK * h 'J 
?2** y h U A. 5 * U >SK y h struts if 
#S$*ft*. SKb^* hy?A£fcte*<Dit5Ig<*Wu 
iaT*£oTt>J:^U 2ffitt±S^LTffl^Tt.J: 

«m««©*^*»©Jt«8F*L<» 9 9«%tt 

mt4yVyVLM®»o>mmit. z 

©buSBA^ 1 5 0 0°CJX± 1 8 5 O'CJXT© 

jaST^LTtfen^^b-f^ hy^A£>Y20 3 ^r 

[0016] Z.<D£5Kmt'f>y Y-VOUXtclZtVmWm 

it. mitTi^s.-^u^rcit^commwt'M^HErL^ 

itn. 6v e, p. x> >c^i-©iga B B ^ji^s-r 

Limmtetit. &u<P. 1 5 o o°ctx± i 8 5 o*cwt 
cD^Tmm LTct^izmtTiv-.-'yL.t r^it^ 



7^/1/= -^A^^^S-a?n^ 0 SHbT^l/S-^A^/i: 

ig.if.^tfM^-^hTfc^lHbT^u 

■Tztticztut. i^EjgcDzkSHbT'/i/s^A^ts 
ctms. MibTii'S-VL.xrcitzowjmmt. 

t\ M'(b7';U5-r>2»HU^i*<D^gl*. -5-CDBuSg 

«s:«-. 1 5 0 0°CJ.X± 1 8 5 0 "Ci-XTOSST' 

filfiELTifSftSgHbT^l/S^^A I 203#Wa* 

[0017] ^b-fy h y fcf*^©Bu|gftt^b7 7 iU 
Sr^J /cti^OBOIltttcDjl^t*. -f y h y -5 At 
^US-^AWM^ib^S/A. 7~3/5. 2i:§5 
SSHT?rt>tV C«?H-?-lt««3/4. 8~3 

/5. 0 7<b^:^efflT?7-5iIi:/)WSLl,\ -fyh'J 
•>AltWr^7 7 ;Ui^^A0)ll?ib^'JvT*-<. 'M&lto'P 

y> ^fticii-r^ hy^A-^i/i-^A-^a^x 
hffiA^HSr^^^lc^So — 73. .4 y h y-^Alc 

= -r>AroSiJ^3b^<So/c«^t. YAG*-ifr6 

y , f&mmzit a m(Dy/v s. i-m&mi±?z>& viaz 
5, mt-ty \-vyi±zrcit*(DiiiimtetmitJ 7 )is- 
OL,ztcit*v>mmte£<nm£®£&±T-?jiLrcmmz 
nnzt. tctx. ^ti6«a?-rsffi»fii6^3G~5o 

G^:»%ftf^Ta-&LT<b. M^^CDiS^YAGm 

n5YA Gj^ttti. W&Vkm8.T-? 5^fi««S. 

[0018] *»fl|l£fit'»TW:*fc» »b-ryhU^A*rc 
li ^ <D MI8# <b Kf bZ ; U 5 - O ix & (i ^ <D lu |g<* t 
£s »Hfil3 G~ 5 0 G<DgM*T;g^-r5„ CiIT\ « 
Wlitt* WM y hy^ASfcli^OlulgftfcJ:^ 
'fbT'yU = n ^ A $ /cti^cD bSS8{*£>S£%i iciDfe 5 fiDJS 

e^si*L, &&wrv>mmhmm o. 8ms -2) ^ 

3 G^T'Sii, ffi«ffiS9 8%JX±£iifiET-^5 Y 
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o g &mzz> mnmm. 9 8 voVLtzmmz*?* % y a 

£0«ft1±*MST-r * d £ £ S£B$a)««Itf 5 0 

G^a^fcu^ic. *<z>m**imzu zzizm&LT 

?#5n^YAG^<*^+»^^®g^*-r. £/c 

[0019] »b-r-y HJ^A£fcli^©B5Sgte<tIHbZ;U 
Ik JSSSlk 51^5yU<D<fc5^i*r|fi<DgMS-^L\ tt 

til 0»«±T»y, *fc1 2BtF^J-Xrt> *S £1*619 

lawiwasT**. 

[0020] SdTtt. YAG©*8S«j«fcLT»S*lTl/» 
■5 S i 02> Zr02v H f C>2> M g O v CaO, S r 
Ch CdCK R2O3 (R««±S7c*€-S-ro ) . Bi 
2O3, FeO, Fe203, Cr203„ N i O v S c 
2O3.. I n203v N b203x Ta20s> ZnO, Mn 
O, CoCX T i O2, Ge02©«fc'5&»fb*lJ*3iii)DL 
T*.«fc<» *fc» 1 5 0 0°CJ.X±1 8 5 OTUT^SSA 

JlDsti, WSftSYAGOteWcWLWHWl* 

V *A<fc L < tt*©Buffitt:*fcttlKb7';U5^. , >A J b L 
< li^<DBu|gi*lc^ligiJ<bft§^b!|5s-¥> J E-<7)tuffii**!!I 

[0021] C5LT»Sn*»**JMW*Ctlc«ty, 

y a G^ttos&tK*? a«Ma«Hi&-r« c t # t** 
y*t»c«*u fi»"3*aKOYAG«e»a»#*»ar*ii 

[0022] JHM** 0J*li\ YAGMtS1*ffil»3l««JmS!S 
tfttt® «fc 5 ttl&AlMMHKtB LTffd#3& Y A G ffi 



W^Ctm^. «#«>*3S<W»iM*» ill** # 

[0023] $/cs 'fttca'<fe*aT«Jt*tifc»**5MR 

»t»aMrt-*cilcd:y» YAGjWSf*<D«»c»a 

ensx^ y -*x © j; 3*^^^ 

wbt*ii** *tt&!&K0)j®B{t*8a ic» * c £ 

[0024] y AGtgm#mv»mtimm£<Dm-£it. mz 

»»«^*«/^V^-^Ji3»»J*S«lPLTfif5Ct* 
»* Li\ W*SA< £*»*J*ffiJlT « E £ ic <fc 
oTs X5y-*xyyr* + ^Kc«tyfiBBLT»S 

n*<®B»fl!>3ii**»»scttf-p**. x^y 

-CD^jtli. YAG^<*ffl!t85)5^jit£LTPatcL/c 

[0025] TJreie, jttca^fe^aTKiSSftfc©** P 

*a-«iruxs #*£E^ux. xy*7 
iT-ff^ctm, yuxP$<od^Etts axtv 0. 

1 T/cm2 (1 OMPa) «±TftU« A^lt 
■CD/J^tib**;t*l(*» 2T/cm2 (200MPa) 

[0026] *f5WT»(**fc. Hu5ELfcYAG^ftffi?» 

*x fcttx 5 y-a» 5 «>jg?Ba*i soo°c~i 

G«ttf*flHHa*h*. «MfiffOS»»« YAG 

5^TS-5dt««T**o MfiliBJStfl 5 0 0°C*^ 
ffl»SgJt<i:LT9 8 %£LhCM«e«JK««r 
5YA G^fr^^^ £ £ tfmM£-&2>„ —15. 
SBEM 8 5 0 °C*mZ% £. Y A GttlS{*#ltArtfcj£S 
*jECL^r<*y, *i«®Jg<bLT9 8%fe(±©^ 
«***r*YAGS»S#*»*Ci:<j«fflB4ftS D ffi 

s«#Hs;tps fiMB»n^3 o»jk±i 2^nu 

A£fe«JMF?fT3z:&tf&CU>\> ftfc yag^JK 
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WT'fctK COTlf^lCfeJBT^SIMilLT. mX 
tf, *7h7UXgIWIH*57UX (H I P<hPf 

[0027] 

;UH-r>A^ffl^5t:i:^<. fr-3{5:&Hifc Lie. Y 

a Gffim#-oi®i4®mt lt 9 8 * Z. <fc#T 

# <t r z r. t » psmtz&i&tom mzm l tcmmzmz c 

J:*ltf % Y A G0ttStt4>ffittfB£& LT 9 8 %*5ifiEr 

[0028] *3tW©iSSef*©Sjfi*^tC«fcntf, ffl 

*f ®Jg 9 8 %JW±©:&*£®g : & : ff 1" * Y A G tfrnit^B 

[0029] 

y, cniccfc y *ti*"b©Tttftt\ 

SSSffll 

Mi^tLTx «S9 9. 9fiS%, T*«fS4. 7 m 
mT'feSUb'f'y h y r?A2 1 g fc7*J|/=J*5/ Ki0*4* 

mmtc j: y it e nfctm 99. 99 ss%, is AWfitf 

S^-^-f hiJTJfe^7k^k7'/l/5-'>Iv2 1 g*tem 
m 3 L WffiKj 5 /WCtti**, ffiPfi 6 G T 8 4 #&5£;S 
dLT« YAGM&ttJSf»3MH9fc. C0)4:*©*K<b 

•y hyr>Z» < !:7';U5-r>A©l^ : fJtT-3/4. 77So 
fc. ±7»5nfcYAG«aS»ffl»**iai«ffO. 3T 
/cm2 (30MPa) CD^-li^UX. 3fcUT*fiBJ5 
E1. 5T/cm2 (isOMPa) <D0*E7U7? 
J$» Lt&L 1 6 8 0 •C©ffl«[»HJKf T* 5 RSIBtttS L 
T, YAG«BS»*»fc. C©YAGJ«S*W4s 
J£tf4. 4Sg/cm3T*y. ffi»»*9 8HT*o 

[0030] nmffl2 

smtLr. mm9 9. 9«s%, w*m&&s. im 

mZ'toZMM v h y>/x1 . 3kg <b7 T ;U=l*v' KM 
*#tt3£lz:J:«f§£nfcKdE9 9. 9 911%, salt 
itA 5 ^-^ hSrr-255*IHb7'jUSr:r7/* 1 . 3 k 
g*rt8«5 0L<DiHBl5Jl>lutt2k*» «SSfil6GT3 

wia»acadLT» yagmikmibsieciv^. cot 



5. i sT-sofco ±T?ten/c y a Gm&Kmw* 

0. 5kg. *5. 5 k g3s£lfftWLmtLT# , )t)H' 

#ymm7. 7g*aa««*«»s/ucA*u si^lt 

YAGj&gttffll»3fc£#!S?3--fe>\ X^y—fbLfcfL * 

a/t-r>$r— LT*y tf-;i/z;U3-/us y a g*^ 
i*ffl*85fclc*t L 3 Kfi%j£DQ L, ft enfcx^ y-*x 
7 U-JMM»T?*« LT. Y A G«US(t:«intt«»^:. 
»Shft Y A Gtti»Sf»«^E0 . 3T/cm2 

(3 0MPa) $fb:/UX. ^T«E1. 5 

T/cm2 (1 5 0MPa) ©ft»#m:7VXTJ5)6JfcLfc 
& 1 6 8 0Xa2&8nSC<r?5BtNMtfgLT. YA 
G«W**»fe. Cfl5YAG«W*W:«RWJK*i t 4. 5 
1 g/cm3TS'A ffl»fBJB9 9K-p*-3fc. 

[0031] JtttffM 
JK*4<tLT, MS9 9. 9SS%, ¥^)*4?S4. 7 m 
mTS^^b-f-y hyf^3 2gi:iSse)g9 9. 9 911 
%, IS*^#a§S?*5»fb7»JU5 = *i*2 4 g£pg 
§13L (DJSaS/HCtt&aK 6 G T8 4 »|6SC 

I$LTYAG«eW8»*S»fe. Zl©<!:*<DKIb-f 

>y vvvi^tmtTfoz-tunfe^^oyismt, -r 

•y K'J^/*i:7';l/5-^A<D^ibT3/5T^^)fc. 
±T?»6n/fcYAGj«g*fflf»*«riBBffO. 3T/c 
m2 (3 0MPa) <7)^§J— W^UXs ^TBK^ffi 

1. 5T/cm2 (1 5 OMP a) (DH^kJE^UXTfiK 
Jfc Lfc*» 1 6 8 0 •C©ffift»Hft[*T 5 B$|BMtS L 
T» YAGj^^ilft. C(DYAG^«i«^ffig 
tf4. 2 8g/cm3T-$'J> fi«M9 4)l?*9fe. 

[0032] \mmi 

W&t. LT. Mg9 9. 911%, VJ9tt?S4. 7 m 
mT**Wb-r«y h'J^L 3 kg, iS9 9. 99 
11%, mik®mftaS!!?&%Wit7 7 >\'Z = t7l±l k g 

3 kg*SSW®f*a»5/Uli:A*l, 
*T 7. 7 y -ft L *«/ \V > 4f- 1 LT# 'J tT- 
iU7 , ;lo-Jl/*BHb7 , JU5=*Z»i:»t-f v h 
(O^-l+lc^ L 3 S5%^&D L, fien/cx^ y -^7* 
L'-ISfflT'ltILT, Y A G«B*fflWtt«»fe. C 
©t*©»b-f -y h'J'?/*<!:^'(b7 7 ;l/S^r>/*<D51^ 
tpcDffl^i, -f-y l>y^^i:7 T yU5-'i'A<DIS?]tT3 
/5?*ofc. »6nfeYAG«HS*ffl«tt*ja»ffi 
0. 3T/cm2 (30MPa) O^Si— f^UX. 35c 
l^TfiWBffl. 5T/cm2 (1 50MPa) Ol^Tkff 
7 > L/X»Lm 1 6 8 0'C«>ffift[9H4rt>?5 5 
F^MISLT, Y A GMNMMc1i/fc. C0>YAG^#« 
ilM»3. 4 0g/cm3T'6y, *i)RKBS7 5XT* 

[0033] tbtSM5U3 
«»tLT» *S6S9 9. 9M%. ¥^ISt : ?fl4. 7 M 
mTSSlKb'f'y h'J^^2 1 gi:7 7 ;U=l+-> Fl)D7k» 

is^ic «t y ft e n^sjeis 99. 99 «»%, ^ b s b*Sj1*? 
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3 L<Dmh$)\sizj±&^ mwmi gt-2 Ama&SA 

□ LI, YAGJ&g<*ffl*»**i#/co ZCDLZVWtit* 
fco ±T1#SnfcYAG^#ffl*»3fc£j£miE0. 3T 



/cm2 (30MPa) £>£§y— 3W,*T'fiBB 
EE1. 5T/cm2 (1 5 0MPa) ®|McEE7U;i? 
J®£ Lfc&> 1 6 8 0 'CtDffiftgBft*'? 5 RNHfttt L 
T> YAG«ag»*»fc. CWYAG^Wi^S&Jg 
3*4. 1 3g/cm3T'$ ( J, ffla«*9 1 HTfeofc. 
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